Leprdb diabetic mouse bone marrow cells inhibit skin wound vascularization but promote wound healing.
Bone marrow stem cells participate in tissue repair processes and may have roles in skin wound repair. Diabetes is characterized by delayed and poor wound healing, and type 1 diabetes seems to lead to stem cell dysfunction. Hence, stem cell dysfunction could contribute to poor healing, and stem cell-based therapies may be efficacious in diabetic wounds. We investigated the potential of exogenous stem cells to promote skin healing and possible effects of type 2 diabetes on stem cell function. Mouse bone marrow cells from nondiabetic and diabetic mice were enriched for putative stem cells and injected under skin wounds of nondiabetic or type 2 diabetic Leprdb mice. Using histology and morphometry, vascularization and healing in treated and untreated mice were analyzed. We anticipated a correlation between improved wound healing and vascularization, because therapies that increase tissue vascularization tend to enhance wound healing. Our data indicate that exogenous nondiabetic bone marrow-derived cells increase vascularization and improve wound healing in Leprdb mice but have little effect on nondiabetic controls. In contrast, Leprdb-derived marrow cells inhibit vascularization but promote wound healing in Leprdb mice. Thus, adult stem cell function may be impaired by type 2 diabetes; the ability to promote vascularization and wound healing are distinct functions of bone marrow cells; and neovascularization and wound healing may not be tightly coupled. Additionally, we observed little incorporation of injected cells into wound structures, suggesting that improved healing is mediated through mechanisms other than direct differentiation and incorporation of the cells.